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PENGARUH PERLAKUAN PANAS PADA PROSES PENGELASAN 
BAJA TAHAN KARAT AUSTENIT TERHADAP UJI TARIK, STRUKTUR 
MIKRO DAN KOMPOSISI KIMIA 
 
Abstrak 
Semakin berkembangnya teknologi penyambungan logam terdapat 
masalah yang mana terdapat tegangan sisa yang dihasilkan setelah 
dilakukannya penyambungan dengan teknologi pengelasan. Penelitian 
bertujuan untuk mengetahui unsur dasar penyusun dari baja tahan karat 
austenitik serta mengetahui perbedaan kekuatan tarik dan struktur mikro 
pada pengelasan baja tahan karat austenitik sebelum dan sesudah 
dilakukannya post welding heat treatment. Menggunakan baja tahan karat 
austenitik AISI 304H dan pengelasan SMAW dengan elektroda AWS A5.4 
E308. Sambungan butt joint single V dengan sudut 70o. Post welding heat 
treatment pada spesimen dengan suhu 500 oC, 750 oC dan 1000oC. Hasil 
pengujian komposisi kimia diketahui unsur penyusun baja tahan karat 
austenitik AISI 304H yaitu Fe=70.45%, Cr =18.56%, Ni =8.446% dan Mn 
=1.615%. Pengujian struktur mikro didapatkan semakin tinggi suhu PWHT 
maka fasa ferrit semakin melebar pada base metal melebar beraturan, pada 
daerah HAZ melebar tak beraturan, pada weld zone melebar dan tipis. Hasil 
pengujian tarik sebelum PWHT (625 MPa), PWHT 500 oC (640 MPa), 
PWHT 750 oC (650 MPa) dan PWHT 1000 oC (590 MPa) yang mana pada 
PWHT 500 oC dan 750 oC mengalami kenaikan nilai tegangan tarik karena 
adanya pelepasan tegangan sisa, setelah PWHT 1000 oC nilai tegangan 
tarik mengalami penurunan disebabkan perubahan struktur mikro pada 
daerah las. 
 
Kata kunci: Tegangan sisa, Kekuatan tarik, Pengelasan, Post welding heat 







THE EFFECT OF HEAT TREATMENT ON THE WELDING 
PROCESS OF AUSTENITE STEEL RESISTANT TO PULL 
TEST, MICRO STRUCTURE AND CHEMICAL COMPOSITION 
 
Abstract 
With the development of metal joining technology there is a problem where 
there is a residual stress that is generated after connection with welding 
technology. This study aims to determine the basic constituent elements of 
austenitic stainless steel and to know the differences in tensile strength and 
microstructure in welding austenitic stainless steels before and after post 
welding heat treatment. Using austenitic stainless steel AISI 304H and 
SMAW welding with AWS A5.4 E308 electrodes. Single V butt joint with 70o 
angle. Post welding heat treatment on specimens with temperatures of 500 
oC, 750 oC and 1000 oC. The results of the chemical composition test 
showed that the constituent elements of the austenitic stainless steel AISI 
304H were Fe = 70.45%, Cr = 18.56%, Ni = 8.446% and Mn = 1,615%. The 
microstructure test found that the higher the PWHT temperature, the wider 
the ferrite phase on the base metal widened regularly, the HAZ area 
widened irregularly, the weld zone was widened and thin. Tensile test 
results before PWHT (625 MPa), PWHT 500 oC (640 MPa), PWHT 750 oC 
(650 MPa) and PWHT 1000 oC (590 MPa) where the PWHT 500 oC and 750 
oC experience an increase in tensile stress values due to discharge residual 
stress, after PWHT 1000 oC the tensile stress value has decreased due to 
changes in the microstructure of the weld area. 
 
Keywords: Residual stress, tensile strength, Welding, Post welding heat 
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DAFTAR NOTASI DAN SINGKATAN 
 
PWHT = Post Weld Heat Treatment 
SMAW = Shielded Metal Arc Welding 
HAZ  = Heat Affected Zone 
SNI  = Standard Nasional Indonesia 
MMAW = Manual Metal Arc Welding 
GMAW = Gas Metal Arc Welding 
AISI  = American Iron and Steel Instituet 
CCT  = Correlated Color Temperature 
TTT  = Time, Temperature and Transform 
AC dan DC = Alternating Current dan Direct Current 
FCAW = Flux Core Arc Welding 
SAW  = Sub Arc Welding 
ASTM  = American Standard Testing and Material 
AWS  = American Welding Society  
SCC  = Stress Corrotion Cracking 
𝜎  = Tegangan Tarik (kg/mm2 atau MPa) 
F  = Beban Maksimal (kg) 
A  = Luas Penampang (mm2) 
𝜀  = Regangan (%) 
△L  = Total Pertambahan Panjang (mm) 
L0  = Panjang Mula – Mula (mm) 
L1  = Panjang Akhir (mm) 
 
